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© A sheet for glass shaping mould. 

© A sheet is set on a moulding surface of a mould 
for shaping a glass plate softened by heating into a 
desired curved surface. Them sheet comprises a 
knitted fabric formed by knitting two folded yarns 
made by mutually twisting two textile yarns. At least 
one of two textile yarns includes stainless steel fi- 
bers with a diameter of 50 urn or less, and the 
knitted fabric has a knitting pitch of 1 0 to 30 gauges. 
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The present invention relates to a sheet which 
is used on a mould for shaping a glass plate 
softened by heating into a desired curved surface. 

In the recent automotive industry, from the 
viewpoint of reducing the aerodynamic resistance 
of the carbody while running and saving the fuel 
expenses, its profile design is one of the essential 
points. In this regard, various curved glass plate 
products are demanded in the windshield, and rear 
and side windowpanes, as well as glass plates in 
other fields than the automotive industry. 

Hitherto, in manufacture of products of such 
curved shapes, generally a flat glass plate is once 
heated and softened, and shaped, and it is curved, 
for example, by the own weight of the glass plate 
itself in the sag-bend system, or curved by using a 
shaping tool in the press system. 

In the latter method, for example as disclosed 
in the Japanese Laid-open Utility Model No. 64- 
10042, from the viewpoint of enhancing the surface 
quality of product after shaping, a mould having a 
fine metallic felt material glued on its surface is 
used. 

Although such felt material is rich in flexibility, 
a specific thickness, for example, 5 mm or more is 
needed because it is a laminate, and it was not 
satisfactory in the expansion and contraction prop- 
erties. Accordingly, when the moulding surface is 
formed, for example, in a spherical shape, it is 
difficult to glue the felt material uniformly and with- 
out allowing crease along the contour of the spheri- 
cal shape. 

Besides, when the degree of curvature of 
molding surface is relatively small, if pulled more 
than necessary to prevent creasing, the thickness 
of the felt varies, which makes it difficult to match 
the shape. Or the felt material may be broken and 
the working efficiency is lowered. Still more, in the 
mould using felt having creases or changed in 
thickness, the obtained glass product may have 
transparency distortion or reflection distortion, and 
the product quality is spoiled significantly. 

On the other hand, as disclosed in the Japa- 
nese Laid-open Utility Model No. 58-128933, it has 
been attempted to replace the felt material with 
woven cloth of glass or metal. Such woven cloth is, 
however, very small in the expansion and contrac- 
tion ability in the textile direction. Therefore, the 
above problems are not solved by these methods. 

It is hence a primary object of the invention to 
present a sheet for glass shaping mould which is 
easy to mount on the mould, greatly enhances the 
product quality, and is capable of shaping glass 
plate of high degree of curvature. 

According to one aspect of the present inven- 
tion, a sheet for glass shaping mould, which is 
provided on a mold surface of a mould for shaping 
a glass plate, comprises a knitted fabric formed by 



knitting two folded yarns made by mutually twisting 
two textile yarns, wherein at least one of two textile 
yarns includes stainless stee! fibers with a diameter 
of 50 urn or less, and the knitted fabric has a 

5 knitting pitch of 1 0 to 30 gauges. 

The two folded yarns may consist of a stain- 
less steel textile yarn made of stainless steel fibers 
and a nonmetallic textile yarn made of heat resis- 
tant nonmetallic fibers. Also, the two folded yarns 

10 may consist of two stainless steel textile yarns 
made of stainless steel fibers. Further, at least one 
of the two textile yarns may be made by mixture of 
stainless steel fibers and heat resistant nonmetallic 
fibers. And, the nonmetallic fiber is selected from 

75 carbon fiber, glass fiber and aromatic polyamide 
fiber. 

As the textile yarns for forming two fold yarns, 
various compositions may be used in the invention: 
for example, 

20 (1) stainless steel filament yarns bundling a plu- 
rality of long stainless steel fibers only, 
(2) stainless steel spun yarns aligning relatively 
short stainless steel fibers parallel and bundling 
and twisting into a continuous form, and 
25 (3) mixed filament yarns or mixed spun yarns 
composed heat resistant nonmetallic fibers such 
as carbon fibers, glass fibers and aromatic 
polyamide fibers, with stainless steel fibers. 
As two fold yarns, textile yarn including stain- 
30 less steel fibers, that is, above mentioned stainless 
steel yarn or mixed yarn are used at least in one of 
the two textile yarns. The other textile yarn may be, 
aside from stainless steel yarn or mixed yarn, 
filament yarn made of nonmetallic fiber, or non- 
35 metallic spun yarn. Among these compositions 
mentioned above, in particular, in the case of a 
knitted fabric composed of two fold yarns made of 
only stainless steel fibers, the strength is excellent 
and durability is enhanced, and it is easier to 
40 mount on the mould. 

In addition, in the case of forming two fold 
yarns with stainless steel yarn and nonmetallic yarn 
or in the case of forming two fold yarns with mixed 
textile yarns, the following benefits are brought 
45 about. That is, even if various ceramic pastes lower 
in softening point than the glass are printed on the 
surface of glass plate, parting from the sheet is 
secure and stable, and damage of glass surface is 
prevented while maintaining a necessary strength 
50 of the sheet. Moreover, the consumption of expen- 
sive stainless steel fiber is saved, and the cost may 
be reduced. In such case, meanwhile, by varying 
the mixing ratio of stainless steel fiber and non- 
metallic fiber, it is possible to control the properties 
55 such as mechanical properties and thermal prop- 
erties. And glass plates of high quality may be 
formed at high efficiency by setting these prop- 
erties depending on the glass shaping conditions. 
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When using the mixed yarn, it is desired to set 
the mixing rate of stainless steel fibers at 20% or 
more by volume. As nonmetallic fibers, those near- 
ly same in diameter as the stainless steel fibers are 
preferably used. 

The diameter of the stainless steel fiber should 
not be more than 50 urn. If exceeding 50 jLtm, 
knitting marks may be transferred on the glass 
plate when shaping the glass. Yet, along with the 
increase of diameter, the transfer patterns tend to 
be larger, and the working efficiency of manufactur- 
ing sheets for glass shaping mould deteriorates. 
Therefore, more preferably the diameter should be 
about 4 to 20 um. On the other hand, by using 
such the stainless steel fibers, the ability for keep- 
ing the shape of loop in the knitted fabric is more 
improved. As the result, it is possible to produce 
the sheet which is superior in the expansion and 
contraction ability. 

When using filament yarns, incidentally, it is 
desired to form the textile yarns by a bundle of 
about 300 to 100000 fibers, and anyway by using 
multiple and fine fibers, it may add to flexibility, 
pliability and strength of the sheet for the mould. 

T he sheet for__alass shaping mould is made of 
a knitted fabric f orm^ dJ)y AcnMaGptwaJt^ at 
a pitch of 10iaJ3P gauges . 

The gauge count herein refers to the number 
of knitting needles aligned in an inch, which may 
be checked, for example, by the number of loop 
rows existing in the knitted fabric. For example, the 
knitting pitch of 10 gauges means the coarseness 
of stitches of the knitted fabric knitted by needles 
arranged at an interval of 1/10 inch. And the small- 
er the gauge count, the coarser becomes the knit- 
ting. When the gauge count is less than 10, the 
transfer pattern on the glass surface becomes 
large, and exceeding 30, the knitting job perfor- 
mance is extremely lowered, and expansion and 
contraction performance is impeded. Preferably, 
when using 20 count two fold yarns, for example, 
the pitch should be set at 10 to 14 gauges, with 40 
count two fold yarns, 10 to 18 gauges, or with 60 
count two fold yarns, 10 to 30 gauges., The thick- 
ness of yarn is generally expressed by the count 
And for example in the case of cotton yarn, the 
thickness of the cotton yarn having a length of 840 
yards per weight of one pound is called 1 count, 
and if the length is 840 x 2 yards, it is expressed 
as 2 counts. In this specification, considering the 
mass of the textile material, when the ratio K of the 
mass M2 of the textile yarn to the mass M1 of 
cotton yarn is M2/M1, the thickness of the textile 
yarn having a length of 840 yards per M2/M1 
pound is expressed as 1 count. Therefore, the 20- 
count textile^ yarn in this specification is equal to 
T he 20-count cotton yarn nearly in thickne ss. The 
20-count two fold yarns are formed by twisting two 



20-count textile yarns. The reason of using two fold 
yarns in this invention is as follows. That is, by 
inverting the twisting direction of each textile yarn 
(down twisting) and the twisting direction of two 
5 fold yarns (up twisting), twisting in knitting opera- 
tion or twisting of the yarn itself is prevented, and a 
uniform knitted fabric will be formed. 

An embodiment of the present invention will 
now be described by way of example, referring to 
w the attached drawings, in which; 

Fig. 1 is a plan view showing an example of 
sheet for glass shaping mould of the invention, 
Fig. 2 is a diagram for explaining two fold yarns 
used therein, 

75 Fig. 3 is a partially magnified view of the knitted 
fabric for explaining the overlapping portion, 
Fig. 4 is an exploded perspective view for ex- 
plaining an example of use of sheet for glass 
shaping mould, 

20 Fig. 5 is a plan view showing other embodiment 
of knitted fabric, 

Fig. 6 (a), (b) are sectional views for explaining 
sheet for glass shaping mould in laminate struc- 
ture, and 

25 Fig. 7 is a perspective view showing other em- 
bodiment of laminate structure. 
Fig. 1 is a plan view showing a magnified view 
of a sheet for glass shaping mould 1 of the inven- 
tion. 

30 As shown in Fig. 1, the sheet 1 comprises a 

knitted fabric 3 by knitting two fold yarns 2. Metiv 
ods of knittijiCLmav include, am ona„Qthers. oJ ain 
sHtch,7ib stitch and pea rl stitch Fig. 1 shows a rib 
stitch knittSTTTIEric 3, in which face stitches and 

35 back stitches are alternately arranged in each 
course C which is the rows of loops R formed in 
the lateral direction. It is the pearl stitch that al- 
ternately arranges the face stitches and back 
stitches in the wales W orthogonal to the course C, 

40 that is, in the rows of loops R arranged in the 
directions of the knitting needles 4. The rib stitch is 
excellent in elongation in the direction of course C, 
while the pearl stitch has a directivity with an 
excellent elongation in the wale W direction. These 

45 knitting are used for forming glass plate relatively 
small in the degree of curvature. On the other 
hand, the plain stitch having the face stitches and 
back stitches of the loops R arranged on one side 
is excellent in anisotropy of elongation and is pref- 

50 erable for shaping products large in degree of 
curvature. 

The knitte d fabric 3 has a knittin g pitch of 10 to 
30 knitting ^ as 
mentionjo^atioye. Besides, as shown in Fig. 2/two 
55 textile' yarns 5, 6 forming the two fold yarns 2 are, 
in this embodiment, made of mixed textile yarns 
twisting stainless steel fiber 7 and heat resistant 
nonmetallic fiber 8, and the twisting directions of 
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textile yarns 5, 6 are reverse to the twisting direc- 
tion of the two fold yarns 2. With regard to the 
twisting number of the two fold yarns 2, the twisting 
number is preferably set to be 2 to 20 per one 
inch, more preferably 2 to 10. 5 

Fig. 4 shows an example of use of the sheet 
for glass shaping mould 1. In this figure, the sheet 
1 is disposed beside a moulding surface 21 of the 
upper mould pattern 19 for shaping the curved 
glass plate, with a proper tension to avoid crease. w 
Between the upper mould pattern 19 mounting the 
sheet 1 and the lower mould pattern 20, a heated 
flat glass plate 18 is pressed, so that the glass 
plate 18 is shaped to a curvature of high precision 
along the moulding surface 21. The moulding sur- 75 
face 21 has suction holes 22 for sucking and 
holding the shaped glass plate 18 pierced at prop- 
er intervals in a diameter of, for example, 2 to 7 
mm. The suction holes 22 are connected to exter- 
nal air suction means (not shown), and by changing 20 
over suction and discharge, setting, forming, dis- 
charging and other processing of the glass plate 18 
are done. In this embodiment, as shown in Fig. 3, 
the knitted fabric 3 forms an overlapping portion 9 
where a part R1a of one loop R1 and a part R2a of 25 
the loop R2 adjacent in the course C direction are 
overlapped to each other by using two fold yarns 2 
with the diameter of 1.5 times of the value usually 
set from the knitting pitch. In this overlapping por- 
tion 9 t meanwhile, since the loop R3 adjacent in 30 
the wale W direction also overlaps, at least three 
sets of two fold yarns are duplicated in the overlap- 
ping portion 9. As a result, the thickness of the 
knitted fabric 3 increases, and transfer mark of 
suction holes 22 on the glass surface is sup- 35 
pressed. 

Besides, by the increase of the thickness, the 
air suction action from the suction holes 22 may be 
dispersed uniformly, and the holding force on the 
glass plate 18 is raised. 40 

In the plain stitch, meanwhile, as shown in Fig. 
5, it is desired to form a so-called inlet float plain 
stitch structure, wherein, in order to form the base 
of the knitted fabric 3, two sets of two fold yarns 
2A, 2B are knitted so as to arrange the loops RA of 45 
the yarn 2A and the loops RB of the yarn 2B 
mutually in the direction of course C, and two sets Q 
of subsidiary two fold yarns 10, 10 are knitted into 
the base so as to cross the loops RA.RB in the 
direction of course C. Thereby overlapping portions 50 
9 where at least three sets of two fold yarns are 
duplicated are formed, and the thickness of the 
fabric 3 is increased. In this case, the subsidiary 
two fold yarns 10 should be preferably formed in 
the same composition as the two fold yarns 2, but 55 
may be also formed by using nonmetallic fibers 
alone, for example. Moreover, the thickness may 
be increased by the laminate structure by sewing 



together a plurality of knitted fabrics into a single 
piece. In such a case, at least at the outside 
contacting with the glass plate 18, the knitted fabric 
3 of the invention is used. 

In the laminate structure, incidentally, the knit- 
ting pitch of the knitted fabric may differ in every 
layer, and the knitting pitch may be changed form 
outside to inside, for example, as fine-coarse, fine- 
coarse-fine, or fine-coarse-coarse, so that the pres- 
sure loss due to suction holes 22 may be pre- 
vented. An example of fine-coarse structure is 
shown in Fig. 6 (a), and an example of fine-coarse- 
coarse composition in Fig. 6 (b). Or, as shown in 
Fig. 7, by knitting the knitted fabric 3 in a cylin- 
drical form and using it by plaiting flat, two layers 
may be formed into a single sheet for glass shap- 
ing mould 1 without having to sew together. 

Still more, in order to compare the durability of 
the sheet 1 of the invention, a knitted fabric con- 
taining stainless steel fibers in a structure as shown 
in Fig. 1, and a knitted fabric made of only glass 
fibers in same diameter as stainless steel fibers in 
a structure as shown in Fig. 1 were experimentally 
manufactured, and were presented for the glass 
shaping test. As a result, the sheet 1 of the em- 
bodiment, when containing stainless steel fibers by 
20% (by volume) or more, was confirmed to have a 
durability three times or more as compared with 
the reference examples made of glass fibers only. 

As mentioned above, the sheet of the invention 
is composed of the knitted fabric which is knitted 
by two fold yarns including fine stainless steel 
fibers. Therefore, the sheet displays the superior 
expansion and contraction ability in all direction 
while having the high flexibility and the strength. As 
the result, it is possible to set easily and uniformly 
on the mould having a curved moulding surface 
with a proper tension while preventing the creasing 
and changing of the thickness. 

In addition, since the sheet is knitted at the 
specific knitting pitch, the transfer mark on the 
glass surface is decreased into the tolerance limit 
where the mark can be nearly ignored, whereby 
enhancing the quality of the glass products. 

Claims 

1. A sheet for glass shaping mould, which is 
provided on a mold surface of a mould for 
shaping a glass plate, comprising a knitted 
fabric formed by knitting two folded yarns 
made by mutually twisting two textile yarns, 
wherein at least one of two textile yarns in- 
cludes stainless steel fibers with a diameter of 
50 urn or less, and the knitted fabric has a 
knitting pitch of 10 to 30 gauges. 

2. A sheet for glass shaping mould of claim 1, 
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wherein the two folded yarns consist of a stain- 
less steel textile yarn made of stainless steel 
fibers, and a nonmetallic textile yarn made of 
heat resistant nonmetallic fibers. 

5 

3. A sheet for glass shaping mould of claim 1, 
wherein the two folded yarns consist of two 
stainless steel textile yarns made of stainless 
steel fibers. 

10 

4. A sheet for glass shaping mould of claim 1, 
wherein at least one of the two textile yarns is 
made by mixture of stainless steel fibers and 
heat resistant nonmetallic fibers. 

75 

5. A sheet for glass shaping mould of claim 2 or 
4, wherein the nonmetallic fiber is selected 
from carbon fiber, glass fiber and aromatic 
polyamide fiber. 

20 
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Fig. 3 
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Fig. 6 (a) 
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© A sheet for glass shaping mould. 

© A sheet is set on a moulding surface of a mould 
for shaping a glass plate softened by heating into a 
desired curved surface. Them sheet comprises a 
knitted fabric formed by knitting two folded yarns 
made by mutually twisting two textile yarns. At least 
one of two textile yarns includes stainless steel fi- 
bers with a diameter of 50 urn or less, and the 
knitted fabric has a knitting pitch of 10 to 30 gauges. 
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